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(57) ABSTRACT

An electrical connector includes an insulation body having
multiple terminal slots, and multiple terminals received in the
terminal slots. Each terminal has a connection portion, a
contact portion extending upward from the connection por-
tion and urging against a chip module, and a welding portion
extends downward from the connection portion. A side of the
welding portion is provided with a hooking portion. The
terminal slot has a first side face. A locking block protrudes
from the first side face corresponding to a plate surface of the
welding portion. The hooking portion is located below the
locking block, and the locking block stops the hooking por-
tion, so as to prevent the hooking portion from moving
upward.

10 Claims, 9 Drawing Sheets
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1
ELECTRICAL CONNECTOR

CROSS-REFERENCE TO RELATED
APPLICATION

This non-provisional application claims priority under 35
U.S.C. §119(a) on Patent Application No. 201420445950.0
filed in P.R. China on Aug. 8, 2014, the entire contents of
which are hereby incorporated by reference.

Some references, if any, which may include patents, patent
applications and various publications, may be cited and dis-
cussed in the description of this invention. The citation and/or
discussion of such references, if any, is provided merely to
clarify the description of the present invention and is not an
admission that any such reference is “prior art” to the inven-
tion described herein. All references listed, cited and/or dis-
cussed in this specification are incorporated herein by refer-
ence in their entireties and to the same extent as if each
reference was individually incorporated by reference.

FIELD OF THE INVENTION

The present invention relates to an electrical connector, and
particularly to an electrical connector for electrically con-
necting with a chip module.

BACKGROUND OF THE INVENTION

An existing electrical connector includes an insulation
body. Multiple terminal slots are opened on the insulation
body, and multiple terminals are correspondingly received in
the multiple terminal slots. Each terminal has a base portion
fixed to the terminal slot, a contact portion extends upward
from the base portion and contacts a chip module, and a
welding portion extends downward from the base portion and
welded to a circuit board. Interference fit between the base
portion and the inner wall surface of the terminal slot may
prevent the terminal from moving in a horizontal direction,
but cannot prevent the terminal from exiting the PIN, that is,
cannot prevent the terminal from excessively moving
upward. In order to prevent the terminal from excessively
moving upward under the action of an external force, persons
skilled in the art generally place a locking block protruding
from the inner wall surface of the receiving slot of the termi-
nal opposite to the width direction of the welding portion.
That is, the locking block protrudes from the inner wall sur-
face of the terminal slot toward the section of the welding
portion. The welding portion of the terminal has a hooking
portion corresponding to the locking block. During installa-
tion, the welding portion first deflects outward and then
strides over the locking block, so that the welding portion is
located outside the locking block. Then the hooking portion is
made under the action of an external force and its own elastic
force to move along the width direction of the welding portion
by a distance until it enters the locking block from the bottom,
s0 as to cooperate with the locking block, thereby preventing
the terminal from excessively moving upward.

However, the welding portion is formed by stamping a
metal plate, and the thickness of the metal plate is generally
small, so the welding portion formed by stamping is thin. That
is, the thickness of the welding portion is small, but the width
of the welding portion is generally much larger than the
thickness. When entering the locking block from the bottom,
the hooking portion needs to first move by a distance approxi-
mately equal to the width of the welding portion, so the
hooking portion moves by a large distance, which easily
drives the upper halfpart of the terminal to deflect, and causes
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the terminal to be pressed and deformed; or the terminal
excessively presses the terminal slot to cause the width of the
terminal slot to be widened, so that the terminal located in the
terminal slot is loose, which affects contact stability of the
terminal.

Therefore, a heretofore unaddressed need exists in the art
to address the aforementioned deficiencies and inadequacies.

SUMMARY OF THE INVENTION

In one aspect, the present invention is directed to an elec-
trical connector that has a stable contact.

In one embodiment, an electrical connector for electrically
connecting with a chip module includes multiple terminals
and an insulation body. Each of the terminals has a connection
portion, a contact portion extending upward from the connec-
tion portion presses against the chip module, and a welding
portion extends downward from the connection portion. A
side of the welding portion is provided with a hooking por-
tion. The insulation body has multiple terminal slots running
through the insulation body. The multiple terminals are cor-
respondingly received in the multiple terminal slots. The ter-
minal slot has a first side face. A locking block protrudes from
the first side face corresponding to a plate surface of the
welding portion. The hooking portion is located below the
locking block, and the locking block stops the hooking por-
tion, so as to prevent the hooking portion from moving
upward.

In one embodiment, a concave portion is recessed in the
hooking portion, and an engaging portion protrudes from the
locking block. When the terminal moves upward, the engag-
ing portion is located at the concave portion, so as to stop the
hooking portion from moving upward.

In one embodiment, a notch is recessed in the welding
portion, the hooking portion is protruded from the welding
portion. A recessed direction of the notch is same to a pro-
truded direction of the hooking portion. The welding portion
is used for being welded to a tin ball, and a part of the tin ball
is located at the notch.

In one embodiment, the notch is arc-shaped, and the circle
center of the notch and the circle center of the tin ball are a
same point.

In one embodiment, a side of the connection portion is
provided with a convex portion, and the convex portion is
located above the hooking portion. The terminal slot has a
first end face connected to the first side face. The first end face
is provided with a limiting wall corresponding to the convex
portion. The convex portion is located above the limiting wall,
and the limiting wall stops the convex portion from moving
downward. In one embodiment, a first bending portion, a
second bending portion, a third bending portion and a fourth
bending portion are sequentially arranged between the con-
tact portion and the welding portion. The terminal slot has a
second side face disposed opposite to the first side face. The
second bending portion presses against the second side face,
the first side face stops the first bending portion and the third
bending portion, and the second side face stops the second
bending portion and the fourth bending portion, so as to
prevent the terminal from excessively moving in a horizontal
direction.

In one embodiment, a side of the third bending portion is
provided with a first stopping portion, and a side of the fourth
bending portion is provided with a second stopping portion.
The terminal slot has a first end face and a second end face,
both of which are connected to the first side face. The first end
face stops the first stopping portion, and the second end face
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stops the second stopping portion, so as to prevent the termi-
nal from deflecting in the horizontal direction.

In one embodiment, a limiting portion protrudes from each
of'two sides of the second bending portion. The first end face
and the second end face correspondingly stop two limiting
portions separately, so as to prevent the terminal from exces-
sively moving in the horizontal direction.

In one embodiment, an elastic arm is disposed between the
connection portion and the contact portion, and an avoidance
space is recessed in the elastic arm. When the chip module
and multiple contact portions are in press contact, for two
neighboring terminals located at a same row, the contact
portion of one of the terminals is located right above the
avoidance space of the other of the terminals in a vertical
direction.

In one embodiment, two sides of a location at which the
elastic arm and the connection portion are adjacently con-
nected are each torn to form a material connection portion.
Each material connection portion is exposed above the termi-
nal slot, and connected to a material belt.

In one embodiment, an accommodating space is recessed
in a top of the insulation body downward, and a cover is
located at the accommodating space. The cover is integrally
formed with a retaining foot, and the retaining foot hooks the
insulation body. At least one elastic member is disposed
between the cover and the insulation body. A clearance exists
between the bottom of the cover and the insulation body. A
rectangular through-hole is opened on the cover correspond-
ing to each row of terminals, and the contact portion passes
through the through-hole. When the chip module presses
against the contact portion, the top of the cover bears the chip
module, and the clearance still exists between the bottom of
the cover and the insulation body.

In one embodiment, an accommodating space is recessed
in a top of the insulation body downward, and a cover is
located at the accommodating space. The cover is provided
with a securing hole, and at least one securing member passes
through the securing hole and is inserted and fixed to the
insulation body. A rectangular through-hole is opened on the
cover corresponding to each row of terminals, and the contact
portion passes through the through-hole. When the chip mod-
ule presses against the contact portion, the bottom of the cover
contacts the insulation body, and the top of the cover bears the
chip module.

Compared with the related art, the present invention,
among other things, has the following beneficial advantages.

The terminal has the connection portion, the welding por-
tion extends downward from the connection portion, and a
side of the welding portion is provided with the hooking
portion. The multiple terminals are correspondingly accom-
modated in the multiple terminal slots. The locking block
protrudes from a side of the terminal slot corresponding to the
plate surface of the welding portion. The hooking portion is
located below the locking block, and the locking block stops
the hooking portion, so as to prevent the terminal from exces-
sively moving upward. When entering the locking block from
the bottom, the hooking portion only needs to move by a
distance approximately equal to the thickness of the welding
portion. The thickness of the welding portion is small, so the
hooking portion moves by a short distance. The applied exter-
nal force is small, so that the upper half part of the terminal is
not driven to deflect, so as to ensure that it is not easy to press
and deform the terminal, and it is not easy to press and widen
the terminal slot to make the terminal located in the terminal
slot loose, thereby ensuring contact stability of the terminal.

These and other aspects of the present invention will
become apparent from the following description of the pre-
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ferred embodiment taken in conjunction with the following
drawings, although variations and modifications therein may
be effected without departing from the spirit and scope of the
novel concepts of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate one or more
embodiments of the invention and together with the written
description, serve to explain the principles of the invention.
Wherever possible, the same reference numbers are used
throughout the drawings to refer to the same or like elements
of an embodiment.

FIG. 1 is a schematic three-dimensional view of an elec-
trical connector according to one embodiment of the present
invention.

FIG. 2 is a sectional view of an electrical connector accord-
ing to one embodiment of the present invention before assem-
bling terminals.

FIG. 3 is a sectional view of an electrical connector accord-
ing to one embodiment of the present invention during assem-
bling of the terminals.

FIG. 4 is a sectional view of an electrical connector accord-
ing to one embodiment of the present invention after assem-
bling of the terminals.

FIG. 5 is a sectional view of terminals of an electrical
connector according to one embodiment of the present inven-
tion contacting a chip module;

FIG. 6 is a sectional plane view of an electrical connector
according to one embodiment of the present invention.

FIG. 7 is a sectional plane view of the electrical connector
according to one embodiment of the present invention from
another view angle.

FIG. 8 is a schematic three-dimensional view of an elec-
trical connector according to a second embodiment of the
present invention.

FIG. 9 is a sectional plane view of the electrical connector
according to the second embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is more particularly described in the
following examples that are intended as illustrative only since
numerous modifications and variations therein will be appar-
ent to those skilled in the art. Various embodiments of the
invention are now described in detail. Referring to the draw-
ings, like numbers indicate like components throughout the
views. As used in the description herein and throughout the
claims that follow, the meaning of “a”, “an”, and “the”
includes plural reference unless the context clearly dictates
otherwise. Also, as used in the description herein and
throughout the claims that follow, the meaning of “in”
includes “in” and “on” unless the context clearly dictates
otherwise. Moreover, titles or subtitles may be used in the
specification for the convenience of a reader, which shall have
no influence on the scope of the present invention.

It will be understood that when an element is referred to as
being “on” another element, it can be directly on the other
element or intervening elements may be present therebe-
tween. In contrast, when an element is referred to as being
“directly on” another element, there are no intervening ele-
ments present. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.

Furthermore, relative terms, such as “lower” or “bottom”
and “upper” or “top,” may be used herein to describe one
element’s relationship to another element as illustrated in the
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Figures. It will be understood that relative terms are intended
to encompass different orientations of the device in addition
to the orientation depicted in the Figures. For example, if the
device in one of the figures is turned over, elements described
as being on the “lower” side of other elements would then be
oriented on “upper” sides of the other elements. The exem-
plary term “lower”, can therefore, encompasses both an ori-
entation of “lower” and “upper,” depending of the particular
orientation of the figure. Similarly, if the device in one of the
figures is turned over, elements described as “below” or
“beneath” other elements would then be oriented “above” the
other elements. The exemplary terms “below” or “beneath”
can, therefore, encompass both an orientation of above and
below.

As used herein, “around”, “about” or “approximately”
shall generally mean within 20 percent, preferably within 10
percent, and more preferably within 5 percent of a given value
or range. Numerical quantities given herein are approximate,
meaning that the term “around”, “about” or “approximately”
can be inferred if not expressly stated.

Asused herein, the terms “comprising”, “including”, “car-
rying”, “having”, “containing”, “involving”, and the like are
to be understood to be open-ended, i.e., to mean including but
not limited to.

The description will be made as to the embodiments of the
present invention in conjunction with the accompanying
drawings in FIGS. 1-9. In accordance with the purposes of
this invention, as embodied and broadly described herein, this
invention, in one aspect, relates to an electrical connector.

As shown in FIG. 1 and FIG. 6, an electrical connector 100
according to one embodiment of the present invention
includes an insulation body 1 having multiple terminal slots
11 running therethrough, multiple terminals 2, and a cover 3
covering the insulation body 1. The multiple terminals 2 are
correspondingly received in the multiple terminal slots 11,
pass through the cover 3, and are electrically connected to a
chip module 200.

As shown in FIG. 1, FIG. 2 and FIG. 7, the multiple
terminals 2 are used for electrically connecting to the chip
module 200. Each of the terminals 2 has a connection portion
21. A contact portion 23 extends upward from the connection
portion 21 and presses against the chip module 200. An end of
the contact portion 23 is provided with a chamfer, and the
chamfer can increase the contact area of the contact portion
23 and the chip module 200. An elastic arm 22 is disposed
between the connection portion 21 and the contact portion 23,
and an avoidance space 221 is recessed in the elastic arm 22.
When the chip module 200 and multiple contact portions 23
are in press contact, for two neighboring terminals 2 located
at a same row, the contact portion 23 of one of the terminals 2
is located right above the avoidance space 221 of the other of
the terminals 2 in a vertical direction. Arrangement of the
avoidance space 221 increases the vertical distance between
the contact portion 23 of one terminal 2 and the elastic arm 22
of'the other terminal 2 of two neighboring terminals 2, so that
it is not easy for the two neighboring terminals 2 to touch each
other, so as to avoid signal interference between the two
neighboring terminals 2, thereby ensuring quality of a signal
transmitted by the terminal 2. An end of the elastic arm 22 is
in a shape of a straight line, thereby increasing the distance
between the contact portions 23 of the two neighboring ter-
minals 2. Two sides of a location at which the elastic arm 22
and the connection portion 21 are adjacently connected are
each torn to form a material connection portion 222. Each
material connection portion 222 is exposed above the termi-
nal slot 11, and connected to a material belt 24. The material
belt 24 is used for connecting to the multiple terminals 2, such
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that the multiple terminals 2 on the material belt 24 may be
correspondingly inserted to the multiple terminal slots 11 at a
time, and finally the material belt 24 is tailored, thereby
saving the assembly time. A welding portion 25 extends
downward from the connection portion 21, and the welding
portion 25 is used for being welded to a circuit board (not
shown). A side of the welding portion 25 is provided with a
hooking portion 251, the hooking portion 251 is protruded
from the welding portion 25 side, and an end of the welding
portion 25 is provided with a notch 252. A plate surface of the
welding portion 25 is approximately a plane, and a surface
perpendicular to the plate surface of the welding portion 25 is
the section of the welding portion 25. The hooking portion
251 is located at the upper end of the section of the welding
portion 25, and a concave portion 2511 is recessed in the
hooking portion 251. The notch 252 is located at the lower
end of the section of the welding portion 25, the recessed
direction of the notch 252 is same to a protruded direction of
the hooking portion 251. The hooking portion 251 is pro-
truded upward from the section of the welding portion 25 and
formed in an inverted hook shape. The notch 252 is recessed
upward from an end face of the welding portion 25, and the
notch 252 is arc-shaped. The welding portion 25 is used for
being welded to a tin ball 5, a part of the tin ball 5 is located
at the notch 252, and the circle center of the notch 252 and the
circle center of the tin ball 5 are a same point, thereby securing
the tin ball 5 firmly. The welding portion 25 welds the elec-
trical connector 100 to the circuit board (not shown) by using
the tin ball 5. Arrangement of the notch 252 increases elas-
ticity of the welding portion 25, and moreover a part of the tin
ball 5 is located at the notch 252, so the tin ball 5 is heated to
melt and form a tin liquid to fill the notch 252, which not only
firmly welds the terminal 2, but also can prevent the solder
wicking phenomenon.

As shown in FIG. 2, FIG. 4 and FIG. 7, the connection
portion 21 is located between the contact portion 23 and the
welding portion 25. A side of the connection portion 21 is
provided with a convex portion 2131, and the convex portion
2131 protrudes from the section of the connection portion 21.
The convex portion 2131 is located above the hooking portion
251, and the convex portion 2131 and the hooking portion 251
are separately located at two opposite sides of the plate sur-
face of the terminal 2. That is, the convex portion 2131 and the
hooking portion 251 are separately located on two opposite
sections of the terminal 2. A first bending portion 211, a
second bending portion 212, a third bending portion 213 and
a fourth bending portion 214 are sequentially disposed
between the contact portion 23 and the welding portion 25.
The first bending portion 211 is connected to the contact
portion 23, the fourth bending portion 214 is connected to the
welding portion 25, the bending direction of the first bending
portion 211 and the bending direction of the second bending
portion 212 are opposite, and the bending direction of the
third bending portion 213 and the bending direction of the
fourth bending portion 214 are opposite. Arrangement of the
first bending portion 211, the second bending portion 212, the
third bending portion 213 and the fourth bending portion 214
enhances elasticity of the terminal 2, so that the terminal 2 can
keep good elastic contact, and can reduce the impact force
generated when the terminal 2 and the chip module 200 are in
press contact, and enable stable contact between the contact
portion 23 and the chip module 200. When the terminals 2
move upward under the action of an external force, the ter-
minals 2 do not directly pull the welding portion 25, thereby
preventing solder crack ofthe tin ball 5, and ensuring welding
quality of the terminal 2. In this embodiment, the convex
portion 2131 is located at a side of the third bending portion
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213. In other embodiments, the convex portion 2131 may be
located at a side of any one of the first bending portion 211,
the second bending portion 212, and the fourth bending por-
tion 214, as long as it ensures that the convex portion 2131 is
located above the hooking portion 251, and the convex por-
tion 2131 and the hooking portion 251 are separately located
at two opposite sides of the plate surface of the terminal 2. A
limiting portion 2121 protrudes from each of two sides of the
second bending portion 212, and two limiting portions 2121
are separately located at two sides of the terminal 2. A side of
the third bending portion 213 is provided with a first stopping
portion 2131, a side of the fourth bending portion 214 is
provided with a second stopping portion 2141, and the first
stopping portion 2131 and the second stopping portion 2141
are separately located at two opposite sides of the terminal 2.
Both the second stopping portion 2141 and the hooking por-
tion 251 are located at a same side of the terminal 2, and the
second stopping portion 2141 is located above the hooking
portion 251. In this embodiment, the convex portion 2131 is
the first stopping portion 2131. In other embodiments, the
convex portion 2131 may protrude from any location of a side
of the connection portion 21, as long as it ensures that the
convex portion 2131 and the hooking portion 251 are dis-
posed opposite to each other, and the convex portion 2131 is
located above the hooking portion 251.

As shown in FIG. 2, FIG. 5 and FIG. 7, the multiple
terminal slots 11 run through from a top of the insulation body
1 to a bottom surface of the insulation body 1. The terminal
slot 11 has a first side face 12, and the first side face 12 and the
plate surface of the welding portion 25 are opposite to each
other. A locking block 121 protrudes from the first side face
12 corresponding to the plate surface of the welding portion
25. The top of the locking block 121 is provided with a slant
gliding surface 1211, which is used for making the welding
portion 25 cross the locking block 121 smoothly. The locking
block 121 protrudes corresponding to the plate surface of the
welding portion 25, and when the terminal 2 is inserted to the
terminal slot 11 downward along the top of the insulation
body 1, the hooking portion 251 enters along the thickness
direction of the welding portion 25 to below the locking block
121, and cooperates with the locking block 121. Thus, when
entering below the locking block 121, the hooking portion
251 only needs to move by a distance approximately equal to
the thickness of the welding portion 25. The thickness of the
welding portion 25 is small, so the hooking portion 251
moves by a small distance. The applied external force is
small, so that the upper half part of the terminal 2 is not driven
to deflect, so as to ensure that it is not easy to press and deform
the terminal 2, and it is not easy to press and widen the
terminal slot 11 to make the terminal 2 located in the terminal
slot 11 loose, thereby ensuring contact stability of the termi-
nal 2. An engaging portion 1212 protrudes from an end of the
locking block 121, and is located at the tip of the locking
block 121. The engaging portion 1212 and the concave por-
tion 2511 cooperate. When the terminal 2 moves upward, the
engaging portion 1212 is located in the concave portion 2511,
so as to further stop the hooking portion 251 from moving
upward. The terminal slot 11 has a first end face 13 connected
to the first side face 12, and an included angle exists between
the firstend face 13 and the first side face 12. The first end face
13 is provided with a limiting wall 131 corresponding to the
convex portion 2131, and the convex portion 2131 is located
above the limiting wall 131. That is, the limiting wall 131 is
located below the convex portion 2131, so the limiting wall
131 stops the convex portion 2131 from moving downward,
s0 as to prevent the terminal 2 from exiting from the bottom of
the terminal slot 11. The locking block 121 is located above
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the hooking portion 251, and stops the hooking portion 251
from moving upward, so as to prevent the terminal 2 from
exiting from the upper opening of the terminal slot 11. That is,
the limiting wall 131 and the locking block 121 jointly limit
excessive movement of the terminal 2 in the up and down
direction, so as to ensure installation stability of the terminal
2. The terminal slot 11 has a second side face 14 disposed
opposite to the first side face 12, and the first side face 12 and
the second side face 14 do not intersect. The first bending
portion 211 and the third bending portion 213 are disposed
corresponding to the first side face 12, and the second bending
portion 212 and the fourth bending portion 214 are disposed
corresponding to the second side face 14, so the first side face
12 stops the first bending portion 211 and the third bending
portion 213, and the second side face 14 stops the second
bending portion 212 and the fourth bending portion 214,
preventing the terminal 2 from excessively moving in the
horizontal direction. The second bending portion 212 presses
against the second side face 14. During insertion of the ter-
minal 2 into the terminal slot 11, the second bending portion
212 always presses against the second side face 14, so as to
support the terminal 2. The terminal slot 11 has a second end
face 15 disposed opposite to the first end face 13, and the
second end face 15 is connected to the first side face 12. The
first stopping portion 2131 is disposed corresponding to the
first end face 13, and the second stopping portion 2141 is
disposed corresponding to the second end face 15, so the first
end face 13 stops the first stopping portion 2131, and the
second end face 15 stops the second stopping portion 2141,
preventing the terminal 2 from deflecting in the horizontal
direction. The first end face 13 and the second end face 15
separately and correspondingly stop two limiting portions
2121, so as to further prevent the terminal 2 from excessively
moving in the horizontal direction. The first bending portion
211, the second bending portion 212, the third bending por-
tion 213, the fourth bending portion 214, the first stopping
portion 2131 and the second stopping portion 2141 jointly
limit excessive movement of the connection portion 21 in the
horizontal direction, so as to avoid deflection of the terminal
2 in the assembly process, thereby avoiding inaccurate align-
ment of the terminal 2 and the chip module 200 in contact,
which affects electrical contact between the terminal 2 and
the chip module 200, and preventing the terminal 2 from
being deformed or the terminal slot 11 from being pressed and
widened because of excessive deflection. An accommodating
space 16 is recessed in the top of the insulation body 1 down-
ward, and the accommodating space 16 and the terminal slot
11 are in communication. A retaining slot 17 is opened at each
of two ends of the insulation body 1 along the arrangement
direction of the terminal 2, and a stopping wall 18 protrudes
from a wall surface of each retaining slot 17.

As shown in FIG. 1, FIG. 4 and FIG. 6, the cover 3 is
located in the accommodating space 16. The cover 3 has a
main body 31 and a retaining foot 32 extending downward
from each of two sides of the main body 31. That is, the cover
3 is integrally formed with the retaining feet 32. Each retain-
ing foot 32 is located at the corresponding retaining slot 17,
and the stopping wall 18 stops the retaining foot 32, so as to
prevent the retaining foot 32 from breaking away from the
retaining slot 17. That is, the retaining feet 32 hook the insu-
lation body 1, so that the cover 3 is fixed to the insulation body
1. At least one elastic member 4 is disposed between the cover
3 and the insulation body 1. One end of the elastic member 4
is fixed to the insulation body 1, the other end thereof presses
against a bottom of the cover 3, and a clearance (not labeled)
exists between the bottom of the cover 3 and the insulation
body 1. In this embodiment, four elastic members 4 exist, and
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are separately secured to two sides of the insulation body 1. In
other embodiments, one or more elastic members 4 may exist,
as long as the one or more elastic members 4 are fixed to the
insulation body 1. A rectangular through-hole 311 is opened
at the main body 31 of the cover 3 corresponding to each row
of'terminals 2, and a part of the elastic arms 22 of each row of
terminals 2 passes through the through-hole 311, so that the
contact portions 23 are located outside the cover 3, which
facilitates contact with the chip module 200. When the chip
module 200 presses against the contact portions 23, a top of
the cover 3 bears the chip module 200, and the bottom of the
cover 3 presses against the elastic members 4, so that the
clearance still exists between the bottom of the cover 3 and the
insulation body 1, and arrangement of the clearance prevents
the cover 3 from pressing and damaging the terminals 2. The
electrical connector 100 is provided with the cover 3 for
supporting the chip module 200, so as to prevent the chip
module 200 from being deformed and damaged under the
action of an external pressure, and avoid use of the terminals
2 to support the chip module 200, so as to prevent the termi-
nals 2 from being seriously deformed under the action of an
excessively large pressure.

As shown in FIG. 2, FIG. 5 and FIG. 7, during assembly,
first the multiple terminals 2 are inserted to the terminal slots
11 downward from the top ofthe insulation body 1, so that the
first side face 12 stops the first bending portion 211 and the
third bending portion 213, the second side face 14 stops the
second bending portion 212 and the fourth bending portion
214, the first end face 13 stops the first stopping portion
(convex portion) 2131, and the second end face 15 stops the
second stopping portion 2141, thereby comprehensively pre-
venting the terminal 2 from excessively moving in the hori-
zontal direction. Moreover, the first stopping portion (convex
portion) 2131 is located above the limiting wall 131, and the
limiting wall 131 stops the first stopping portion (convex
portion) 2131, thereby preventing the terminal 2 from exces-
sively moving downward. Then, as shown in FIG. 2 and FIG.
3, the welding portion 25 first glides along the gliding surface
1211 of the locking block 121, and crosses the locking block
121, so that the welding portion 25 is located outside the
locking block 121. As shown in FIG. 4, then under the action
of an external force and the elastic force of the hooking
portion 251 itself, the hooking portion 251 moves to the
locking block 121 along the thickness direction of the weld-
ing portion 25, and finally the hooking portion 251 is located
below the locking block 121, so that the locking block 121
stops the hooking portion 251, thereby achieving the effect of
preventing the terminal 2 from excessively moving upward.
Further, one end of the elastic member 4 is installed to the
insulation body 1, the retaining foot 32 of'the cover 3 stretches
into the retaining slot 17 of the insulation body 1, and the
stopping wall 18 stops the retaining foot 32, thereby securing
the cover 3. The elastic member 4 urges against the bottom of
the cover 3, and the elastic arm 22 passes through the cover 3,
so that the contact portion 23 is located outside the cover 3.
Finally, the welding portion 25 and the tin ball 5 are welded,
apart of the tin ball 5 is located at the notch 252, the terminal
2, the insulation body 1 and the circuit board are welded as a
whole by using the tin liquid formed by heating and melting
the tin ball 5, and the electrical connector 100 is secured.
When the chip module 200 and the contact portions 23 are in
press contact, since the elastic members 4 are elastic and
support the cover 3, the cover 3 may fluctuate up and down.
The stopping walls 18 stops the retaining feet 32, thereby
preventing the cover 3 from breaking away from the insula-
tion body 1. Until the chip module 200 and the contact por-
tions 23 contact stably, the top of the cover 3 bears the chip
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module 200. The elastic members 4 always support the cover
3, so that the clearance still exists between the bottom of the
cover 3 and the insulation body 1.

Referring to FIG. 8 and FIG. 9, a second embodiment of the
present invention is shown. The different from the first
embodiment lies in that: the cover 3' is not provided with the
retaining feet 32, two ends of the cover 3' are each provided
with a fixing hole 31", two ends of the insulation body 1' are
each provided with a through-slot 11' corresponding to the
fixing hole 31', and at least one fixing member 4' passes
through the fixing hole 31' of the cover 3' and is inserted and
fixed to the through slot 11' of the insulation body 1, that is,
the fixing member 4' fixes the cover 3' to the insulation body
1'. In this embodiment, two fixing members 4' exist, and are
separately located at two ends of the cover 3'. In other
embodiments, one or more fixing members 4' may exist, as
long as the one or more fixing members 4' fix the cover 3' to
the insulation body 1'. In this embodiment, the fixing member
4' is made of a metal material. In other embodiments, the
fixing member 4' may be made of a plastic material. The
fixing member 4' has a shape of'a cone. The width of the upper
end of the fixing member 4' is greater than the width of the
lower end of the fixing member 4'. A convex lug 41' protrudes
from each of two sides of the top end of the fixing member 4'.
The convex lug 41' and the inner wall surface of the fixing
hole 31' are in interference fit, so as to prevent the fixing
member 4' from exiting from the fixing hole 31'. A rectangular
through-hole 32' is opened on the cover 3' corresponding to
each row of terminals 2'. The contact portions 23' pass
through the through-holes 32'. When the chip module 200
urges against the contact portions 23', the top of the cover 3'
bears the chip module 200, and the bottom of the cover 3' and
the insulation body 1' contact. In the second embodiment of
the present invention, the retaining feet 32 are replaced with
the fixing member 4', which likewise may achieve the effect
of fixing the cover 3' to the insulation body 1'.

In summary, the electrical connector 100 according to cer-
tain embodiments of the present invention, among other
things, has the following beneficial advantages.

(1) The locking block 121 protrudes corresponding to the
plate surface of the welding portion 25. When the terminal 2
is inserted to the terminal slot 11 downward from the top of
the insulation body 1, the hooking portion 251 enters along
the thickness direction of the welding portion 25 to below the
locking block 121, and the locking block 121 stops the hook-
ing portion 251, so as to prevent the terminal 2 from exces-
sively moving upward. Thus, when entering below the lock-
ing block 121, the hooking portion 251 only needs to move by
a distance approximately equal to the thickness of the weld-
ing portion 25. The thickness of the welding portion 25 is
small, so the hooking portion 251 moves by a small distance.
The required elastic force is small, so that the upper half part
of the terminal 2 is not driven to deflect, so as to ensure that it
is not easy to press and deform the terminal 2, and it is not
easy to press and widen the terminal slot 11 to make the
terminal 2 located in the terminal slot 11 loose, thereby ensur-
ing contact stability of the terminal 2.

(2) The convex portion 2131 is located above the limiting
wall 131, that is, the limiting wall 131 is located below the
convex portion 2131, so the limiting wall 131 stops the con-
vex portion 2131 from moving downward, so as to prevent the
terminal 2 from exiting from the bottom of the terminal slot
11. The locking block 121 is located above the hooking por-
tion 251, and stops the hooking portion 251 from moving
upward, so as to prevent the terminal 2 from exiting from the
upper opening of the terminal slot 11. That is, the limiting
wall 131 and the locking block 121 jointly limit excessive
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movement of the terminal 2 in the up and down direction, so
as to ensure installation stability of the terminal 2.

(3) The first side face 12 stops the first bending portion 211
and the third bending portion 213, the second side face 14
stops the second bending portion 212 and the fourth bending
portion 214, the first end face 13 stops the first stopping
portion 2131, and the second end face 15 stops the second
stopping portion 2141, thereby jointly limiting excessive
movement of the connection portion 21 in the horizontal
direction, so as to avoid deflection of the terminal 2 in the
assembly process, thereby avoiding inaccurate alignment of
the terminal 2 and the chip module 200 in contact, which
affects electrical contact between the terminal 2 and the chip
module 200.

(4) Arrangement of the first bending portion 211, the sec-
ond bending portion 212, the third bending portion 213 and
the fourth bending portion 214 enhances elasticity of the
terminal 2, so that the terminal 2 can keep good elastic con-
tact, and can reduce the impact force generated when the
terminal 2 and the chip module 200 are in press contact.
Therefore, the contact portion 23 and the chip module 200
contact more stably. When moving upward under the action
of an external force, the terminal 2 does not directly pull the
welding portion 25, thereby preventing solder crack from
occurring in the tin ball 5, and ensuring welding quality of the
terminal 2.

(5) The retaining foot 32 of the cover 3 enters into the
retaining slot 17 of the insulation body 1, and the stopping
wall 18 stops the retaining foot 32, thereby fixing the cover 3
to the insulation body 1. The elastic arm 22 passes through the
cover 3, so that the contact portion 23 is located outside the
cover 3. The cover 3 is used for supporting the chip module
200, so as to prevent the chip module 200 from being
deformed and damaged under the action of an external pres-
sure, and avoid use of the terminal 2 to support the chip
module 200, so as to prevent the terminal 2 from being seri-
ously deformed under the action of an excessively large pres-
sure.

The foregoing description of the exemplary embodiments
of the invention has been presented only for the purposes of
illustration and description and is not intended to be exhaus-
tive or to limit the invention to the precise forms disclosed.
Many modifications and variations are possible in light of the
above teaching.

The embodiments are chosen and described in order to
explain the principles of the invention and their practical
application so as to activate others skilled in the art to utilize
the invention and various embodiments and with various
modifications as are suited to the particular use contemplated.
Alternative embodiments will become apparent to those
skilled in the art to which the present invention pertains with-
out departing from its spirit and scope. Accordingly, the scope
of the present invention is defined by the appended claims
rather than the foregoing description and the exemplary
embodiments described therein.

What is claimed is:

1. An electrical connector for electrically connecting with
a chip module, comprising:

a plurality of terminals, each having a connection portion,

a contact portion extending upward from the connection
portion and urging against the chip module, and a weld-
ing portion extends downward from the connection por-
tion, wherein a side of the welding portion is provided
with a hooking portion; and

an insulation body, having a plurality of terminal slots

running therethrough, wherein the terminals are corre-
spondingly received in the terminal slots, the terminal
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slot has a first side face, a locking block protrudes from
the first side face corresponding to a plate surface of the
welding portion, the hooking portion is located below
the locking block, and the locking block stops the hook-
ing portion, so as to prevent the hooking portion from
moving upward;

wherein a first bending portion, a second bending portion,

a third bending portion and a fourth bending portion
aresequentially arranged between the contact portion
and the welding portion, the terminal slot has a second
side face disposed opposite to the first side face, the
second bending portion urges against the second side
face, the first side face stops the first bending portion and
the third bending portion, and the second side face stops
the second bending portion and the fourth bending por-
tion, so as to prevent the terminal from excessively mov-
ing in a horizontal direction;

wherein a side of the third bending portion is provided with

a first stopping portion, a side of the fourth bending
portion is provided with a second stopping portion, the
terminal slot has a first end face and a second end face
both of which are connected to the first side face, the first
end face stops the first stopping portion, and the second
end face stops the second stopping portion, so as to
prevent the terminal from deflecting in the horizontal
direction.

2. The electrical connector of claim 1, wherein a concave
portion is recessed in the hooking portion, an engaging por-
tion protrudes from the locking block, and when the terminal
moves upward, the engaging portion is located at the concave
portion, so as to stop the hooking portion from moving
upward.

3. The electrical connector of claim 1, wherein a side of the
connection portion is provided with a convex portion, the
convex portion is located above the hooking portion, the
terminal slot has a first end face connected to the first side
face, the first end face is provided with a limiting wall corre-
sponding to the convex portion, the convex portion is located
above the limiting wall, and the limiting wall stops the convex
portion from moving downward.

4. The electrical connector of claim 1, wherein a limiting
portion protrudes from each of two sides of the second bend-
ing portion, and the first end face and the second end face
correspondingly stop two limiting portions separately, so as
to prevent the terminal from excessively moving in the hori-
zontal direction.

5. The electrical connector of claim 1, wherein an accom-
modating space is recessed downwardly from a top of the
insulation body, a cover is located at the accommodating
space, the cover is integrally formed with a retaining foot, the
retaining foot hooks the insulation body, at least one elastic
member is disposed between the cover and the insulation
body, a clearance exists between a bottom of the cover and the
insulation body, a rectangular through-hole is opened on the
cover corresponding to each row of terminals, the contact
portion passes through the through-hole, and when the chip
module urges against the contact portion, a top of the cover
bears the chip module, and the clearance still exists between
the bottom of the cover and the insulation body.

6. The electrical connector of claim 1, wherein an accom-
modating space is recessed downwardly from a top of the
insulation body, a cover is located at the accommodating
space, the cover is provided with a fixing hole, at least one
fixing member passes through the fixing hole and is inserted
and fixing to the insulation body, a rectangular through-hole
is opened on the cover corresponding to each row of termi-
nals, the contact portion passes through the through-hole, and
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when the chip module urges against the contact portion, a
bottom of the cover contacts the insulation body, and a top of
the cover bears the chip module.

7. The electrical connector of claim 1, wherein a notch is
recessed in the welding portion, the hooking portion is pro-
truded from the welding portion, a recessed direction of the
notch is same to a protruded direction of the hooking portion,
the welding portion is used for being welded to a tin ball, and
a part of the tin ball is located at the notch.

8. The electrical connector of claim 7, wherein the notch is
arc-shaped, and the center of the notch and the center of the tin
ball are a same point.

9. The electrical connector of claim 1, wherein an elastic
arm is disposed between the connection portion and the con-
tact portion, an avoidance space is recessed in the elastic arm,
and when the chip module and multiple contact portions are in
press contact, for two neighboring terminals located at a same
row, the contact portion of one of the terminals is located right
above the avoidance space of the other of the terminals in a
vertical direction.

10. The electrical connector of claim 9, wherein two sides
of a location at which the elastic arm and the connection
portion are adjacently connected are each torn to form a
material connection portion, and each material connection
portion is exposed above the terminal slot, and connected to a
material belt.
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